Involvement of P38MAPK in human corneal endothelial cell migration induced by TGF-β(2).
Because human corneal endothelial cells do not proliferate once the endothelial monolayer is formed, corneal wound healing is thought to be mediated by cell enlargement or migration rather than proliferation. However, the cellular mechanisms involved in corneal wound healing have not been fully determined. Because transforming growth factor-β(2) (TGF-β(2)) isoform is present in high concentrations in normal human aqueous humor, it may play a role in human corneal endothelial cell wound healing. The purpose of this study was to determine the effect of TGF-β(2) on the proliferation and migration of cultured human corneal endothelial cells (HCECs). To achieve this, we first examined the effect of TGF-β(2) on the wound closure rate in an in vitro HCEC wound healing model. However, unexpectedly TGF-β(2) had no effect on the wound closure rate in this model. Therefore, a real-time cell electronic sensing (RT-CES) system and the BrdU incorporation assay were used to determine the effect of TGF-β(2) (0.1-10 ng/ml) on cultured HCEC proliferation during in vitro wound healing. The specificity of this effect was confirmed by adding the TGF-β receptor I kinase inhibitor. TGF-β(2) inhibited the proliferation of HCECs in a dose dependent way and was blocked by TGF-β receptor I kinase inhibitor. Next, the Boyden chamber assay was used to determine how TGF-β(2) (10 ng/ml) affect HCEC migration. Exposure to TGF-β(2) increased cell migration, and a synergistic effect was observed when FGF-2 was added. To determine whether the mitogen-activated protein kinase (MAPK) signaling pathway is involved in the migration of HCECs, western blot analysis and Bio-Plex™ suspension array were used to detect phosphorylation of Erk1/2, p38, and JNK in HCECs stimulated by TGF-β(2) and/or FGF-2. The effect of the p38 MAPK inhibitor, SB239063 (10 μM), on TGF-β(2) and/or FGF-2-induced cellular migration was determined by the Boyden chamber assay. Both TGF-β(2) and FGF-2-induced p38 phosphorylation, and a synergistic effect was observed with exposure to both growth factors. SB 239063 inhibited TGF-β(2) and FGF-2-induced migration of HCECs. These results indicate that TGF-β(2) reduces proliferation but stimulates migration of cultured HCECs. In addition, TGF-β(2) and FGF-2 may have synergistic effects on the migration of HCECs mediated by p38 MAPK phosphorylation.